The T06 human hypodigm includes numerous postcranial remains representing different skeletal parts, as well as some neurocrania!, mandibular, facial, and dental specimens [Tables 2 and 3 and table 1 of (3)]. These human fossils belong to a minimum of six individuals.
Among the human fossils recovered in 1995 was a partial face, AT06-69, of a juvenile individual assigned to hominid 3 (see Fig. 1 and Table 3) . A T06-69 shows a completely modem pattern of midfacial topography. In the modem human midface the infraorbital bone surface slopes down and slightly backward, producing a marked depressed area in the face (canine fossa). On the other hand, the coronal orientation of the infraorbital plate and the more sagittal one of the lateral nasal wall determines a maxillary flexion that can be seen in a transverse cross section. The inferior margin of the infraorbital plate (zygomaticoalveolar crest) is generally arched or even horizontal. A T06-69 shares all these features with modem humans. The adult and more fragmentary specimen A T06-58 also shows a maxillary depression, although it is much shallower. Both specimens and the adult A T06-19 small fragment show a horizontal zygomaticoalveolar crest, with a high root. A vertical or anteroinferiorly sloping infraorbital surface is the primitive condition for hominids, as found in australopithecines, H. habilis s. l. ( 6) and H. ergaster ( including KNM WT 15000, of roughly a similar age at death as hominid 3 from T06). On the other hand, the nasal projection in these hominids is reduced (another primitive trait) and does not produce a marked maxillary flexion. In the Neandertal midface an infraorbital surface oriented halfway between coronally and sagittally continues in a flat bone surface (in some specimens it is even convex), until the nasal lateral margins (projected anteriorly). There is neither an infraorbital plate depression nor a maxillary flexion. The zygomaticoalveolar crest is straight and oblique in frontal view and has a low root.
No other specimens with the definitive modem midface characteristic of A T06-69 have been found earlier than the first modem humans specimens of Ojebel lrhoud 1, the Skhul and Qafzeh samples, and perhaps the Laetoli H18 specimen, although the older Oali and Florisbad fossils seem to approach this pattern. The adult TO specimen A T06-58 shows that maxillary sinus expansion during adolescence tended to fill the maxillary hollowing, and this is probably why the modem facial morphology is not present in some adult middle Pleistocene ancestors of modem humans. The midfacial morphology of modem humans could be a retention of a juvenile pattern that was not yet present in H. ergaster, because WT 15000 displays the early Homo morphology. The derived Neandertal midface does not preserve, even in juvenile specimens, any traces of the ancestral morpohology seen in the T06 fossils, but transitional specimens like Atapuerca-Sima de los Huesos AT-404 and Steinheim indicate that the Neandertal pattern could have been derived from that of Gran Oolina.
The primitive Homo lacks a sharp, lower 14. Maxillary incisors are shovel-shaped.
15. Mandibular canine is mesiodistally short.
16. Buccal faces of the lower premolars show mesial and distal marginal ridges and grooves, which connect with the shelf-like cingulum.
17. Crown shape of the mandibular P3 is strongly asymmetrical.
18. Mandibular P3 exhibits a remarkable talonid.
19. P3 > P4 size sequence for the crown area of the upper and lower premolars.
20. Upper and lower premolars are broad buccolingually.
21. Mandibular M1 is buccolingually expanded with respect to H. ergaster.
22. M 1 < M2 size sequence for the crown area of the upper and lower molar series.
23. Mandibular M3 is noticeably reduced with respect to the M1.
24. Mandibular M1 and M2 show anY-pattern of the buccal and lingual grooves separating the five principal cusps.
25. Maxillary premolars show two, buccal and lingual, well separated roots.
26. Mandibular P3 and P4 exhibit a complex root system, formed by a MB platelike root with two pulp canals and a DL root with a single canal (17).
27. Roots of the mandibular and maxillary molars are well separated and divergent. These teeth present a moderate taurodondontism (1 8).
28. Root system of all teeth is short relative to the crown dimensions.
29. Enamel of the occlusal surface of the postcanine teeth is moderate to remarkably crenulated. plays a unique combination of cranial, dental, and mandibular traits that collectively are different from that of other known Homo fossils. (Table 1 ). Most dental features are primitive for Homo, and the mandibular anterior teeth are slightly enlarged with regards to early Homo, whereas the posterior teeth are reduced only at the M3 level. The corpus of the mandible lacks plesiomorphous Homo features, as well as those derived conditions developed during the middle Pleistocene. Finally, as discussed above, the midface of the TD6 hominids exhibits a completely modern pattern. The TD6 hominids exhibit some derived craniofacial and dental traits, such as an arched superior border of the temporal squama, a forward location of the mylohyoid groove, absence of alveolar prominence, some expansion of the mandibular anterior teeth, and P3 > P4, all of them preserved in a primitive condition in H. erectus. In contrast, the differences in the position of the mylohy- M + 0 (A) to the TD6 derived premolar root form (C). In the plesiomorphus condition, the buccal component of the mesial root is more developed than the lingual component. In contrast, the lingual component of the distal root is dominant. Both components of the mesial and distal roots have independent pulp canals. The most simple ontogenetic change to explain the transition from this primitive morphology to the form observed in the TD6 hom in ids would be the suppression of the DB interradicular process. This change would lead to the fusion of the buccal components of both the mesial and distal roots (B). oid groove, the geometry of the mandibular alveolar and basal borders, and the presence of the styloid process, which are preserved in their primitive condition in the TD6 hominids, indicate that there was a strong divergence between these hominids and H. erectus (8) .
On the other hand, the reduced size of the mandibular M3 and canine indicates that the TD6 hominids have differed from H. ergaster. Furthermore, the TD6 mandible is gracile, as is indicated for instance by the absence of the alveolar prominence and the reduction of the thickness of the corpus. This feature also suggests that the TD6 hominids have differed from H. ergaster. The buccolingual enlargement of the mandibular M 1, the elevation and arching of the temporal squama, the development of a more projected midface, the increase of the cranial capacity as well as the modern midface topography and subnasal morphology of the TD6 hominids, definitively separate them from this African species.
It has been suggested (2, 9, 10) that hominids such as Mauer, Vertessz6llos, Bilzingsleben, Arago, and Petralona, together with Bodo, Broken Hill1, and Dali (among other middle Pleistocene fossils not considered to be H. erectus) form the stem group for Neandertals and modern humans and could be classified as a distinct species (H. heidelbergensis). However, the exclusive common ancestor of N eandertals and modern humans is not represented in the currently available European middle Pleistocene record. We suggest that all the European middle Pleistocene fossils are ancestors (only) of the late Pleistocene Neandertals (3, 11) . Moreover, the halotype, the Mauer mandible, shows clear derived neandertal traits, such as a large retromolar space, whereas teeth shape and morphology are indistinguishable from those of Neandertals (12) . The species H. heidelbergensis is thus only acceptable in a restricted sense as a European chronospecies directly ancestor to Neandertals.
Several authors ( 13) have suggested that H. erectus was ancestral neither to modern humans nor to Neandertals but was a separate lineage that went extinct without descendants. In agreement with this notion, the TD6 sample shows two primitive features (presence of styloid process and doubled arched supraorbital torus) in which H. erectus manifests the derived condition. The TD6 hominids also display a set of primitive dental traits shared only with H. ergaster and H. erectus, such as the presence of cingulum in mandibular canine and premolars, an asymmetry of the crown of the mandibular P3, and a well-developed talonid in the mandibular P3. On the other hand, the TD6 hominids exhibit some derived traits not present in H. erectus and H. ergaster, namely, a high and convex superior border of the temporal squama, a gracile mandibular corpus with no alveolar prominence, a noticeable brain expansion, and a fully modern midface topography. This is the most suitable combination of traits from which the modern human and neandertal morphology could be derived. Thus, we suggest that Neandertals derived their peculiar midfacial and mandibular specializations from H. antecessor through the European middle Pleistocene populations (for example, Mauer, Petralona, Arago, Steinheim, and the Sima de los Huesos samples).
Finally, the root system of the mandibular premolars of hominid 1 from TD6 represents one primitive expression of a hominid morphological polymorphism (Fig. 2) . This particular root morphology suggests that there is a relation between the TD6 hominids and certain East African lower Pleistocene populations. Furthermore, the BL expansion of the mandibular anterior teeth and the mylohyoid line position, which are shared by H. antecessor and some late H. ergaster specimens, point to a closer phylogenetic relation between both species. this name we emphasize that the TD6 hominids belong to the first population as yet known in the European continent. Types. The holotype is a fragment of right mandibular body with M1, M2, and M3 (ATD6-5) and an associated set of teeth from the same individual that includes: right P3, P4, M1, and M2, left C, P3, P4, and M1; lower right C (crown fragment) P3, and P4, and left 12. Found by the Atapuerca research team in July 1994. The fossil remains of the holotype and paratypes found in 1994 are listed in table 1 of (3). Most of the remains of the holotype are shown in figure 3 of (3). The paratypes found in 1995 and 1996 are listed in Table 2 . Holotype and paratypes are provisionally housed in the Museo Nac1onal de Ciencias Naturales de Madrid, CS!C, Spain. The final repository of the fossils is the Museo de Burgos. Locality. The Sierra de Atapuerca is situated about 0°1 O'E and 42°20'N. It is near the Arlanz6n River and is 14 km east from the city of Burgos, northern Spain. All the fossil specimens attributed to the new species come from the Gran Dol ina site ( TD). The TD site is 18m deep and fills the cavity catalogued as BU-IV-A-16 [M.A. Martin, S. Domingo, T. Anton, Kaite 2, 41 (1981 ) ]. This cavity is located in the Trinchera del Ferrocarril, a dismantled railway trench opened in the southwestern side of the Sierra de Atapuerca.
Horizon. All the types come from the so-called Aurora stratum, one of the Lower Pleistocene strata of the TD6 level. The top of the Aurora stratum is about 1 m below the Matuyama-Brunhes boundary (4). 6. According to B. A. Wood, Nature 355, 783 (1992 14. ATD6-15 minimum frontal breadth and bistephanic breadth is 95 to 100 mm and 100 mm, respectively. These sizes are well above those of ER 3733, ER 3883, Sangiran 2, or Trinil (all skulls with cranial capacities below 1000 cm 3 ). In spite of its thin frontal squama and delicate supraorbital torus, ATD6-15 was initially considered to be an adolescent because of its extensive frontal sinuses (3); however, because WT 15000 also shows a welldeveloped frontal sinus, ATD6-15 could well have belonged to an individual of similar age at death (around 11 years old), maybe the same individual as the ATD6-69 face. 15. The mylohyoid groove maintains with the alveolar margin a fairly low angle of about 34°, The only other fossil Homo mandible that approximates the form of the ATD6-5 mylohyoid groove is that of WT-15000. In the European middle Pleistocene hominids and Neandertals, the groove lies farther behind M3, and has an angle of 52° to 57" (mean of 12 is 54.9°). duced the concept of a "rocking-chair" type of rechargeable battery. Lithium ions are reversibly stored between layered carbon frameworks, which thereby develop an electrochemical potential relative to the Li/Li + anode low enough to act as negative electrodes. There have been important improvements in the Li-storage capacity of carbon materials that allow it to exceed the stoichiometric limit of Liion intercalation in graphite (LiC 6 ), 3 72 milliampere-hours per gram (mA·hour/g) of C 6 ( 3). The possibility of creating highcapacity anodes that leapfrog this limit has been demonstrated with the deep doping of Li ( 4, 5) . A significant trade off occurs, however, with regard to the ability to guarantee the safety of high-capacity anodes after repeated charge-discharge operations, which often cause the formation of (1928) ]. The trend to the total fusion of the roots leads to the meso and hypertaurodontism which seems to be a derived condition of H. hazardous metallic Li (dendrite) on the electrode surface ( 6).
We have synthesized an amorphous metal-oxide material that can store Li ions with a Coulombic capacity reaching that of hydrogen-storage alloys, ensuring protection against dendritic Li formation. The amorphous material is a metal composite oxide glass that contains tin(II) oxide as an active center for Li adsorption. It provides a gravimetric capacity of >600 mA·hour/g (0.022 mol of Li per gram) for reversible Li adsorption and release, which corresponds in terms of reversible capacity per unit volume to more than 2200 mA·hour/cm 3 (0.075 mol of Li per cubic centimeter). The latter value is about twice the reversible capacity of state-ofthe-art high-capacity carbon materials (840 to 1200 mA·hour/cm 3 ) (5).
The tin-based composite oxide (TCO) active material has a basic formula represented by SnMxOy, where M is a group of glass-forming metallic elements whose total stoichiometric number is equal to or more than that of tin (x ::::: 1) and is typically comprised of a mixture of B(III), P(V), and Al(III). In the oxide structure, Sn(II) forms the electrochemically active center for Li insertion and potential development, and the other metal group provides an electrochemically inactive network of -(M-0)-bonding that delocalizes the Sn(II) active center. To confer high reversibility in Li storage and release, the Sn-0 framework was thus anisotropically expanded by incorporating glass-forming network elements-B, P, and Al-in view of the enhancement of Li-ion mobility in the anisotropic glass structure, favorable www.sciencemag.org • SCIENCE • VOL. 276 • 30 MAY 1997
